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cejvfng low freouency vlbradom through tM'i - 
Crrtaln fish are sensitive to eitclFlc 
•»*W chingas as small as 10'* V/m, and soi* 
laboratory nan mats also rospond to significant/ 
«aVer Melds than humans. For thisa elected 
and acoustic stlvult, the reported level* of 
geophysical precursors are within the reported 
perceptible range of somo animals idilch shoe <m- 
usual behavior prior to earthquakes, In addi- 
tion, stimuli caused by the release of gese* 
fron small craclti may well be perceived by ioc» 
animals before earthquakes. Recent research mi 
eonMpned the remarkable olfactory sensIHvKf 
of sane animal specks, but no quantitative **JJ* 
parlsoni with geochemical precursor* can be »»* 
yet. M find no evidence that magnetic field 
precursors or precur*ory high frequency (above 
10 Uli) sounds are the cause of unusual anlMi 
behavior before earthquakes. Although some ■JJ ,_ 
mail are highly sensitive to these stimuli, ob* 
served magnetic precursors tend to be of lw •*" 
Pjltude amid relatively high noise levels. * na 
njgh Traquancy sound Is severely attenuated 
within a short distance from the earthquike V 
pocenter. 

Knowledge of animal sensory capabilities W 
Suggest *n Instrimental strategy for detecting 
earthquake precursors. We recoroend further 
geophysical research In seismic areas to «»J- 
surei (1) seismic waves In the frequency ring* 
of 10 to 50 Ilf, (Z) earthquake-relited e'ej* 7 !* . 
field Changes and air ionization, (3) cos#i»"* lc 
or preselsmlc release of trapped gases other 
than radon. Further biological research can re- 
Mne our understanding of: (1) responses to 
sounOs and vibrations with freouwcles below 
50 Hi, (*J the effects of electrical *"d •lec- 
trostAtlc changes on anlral behavior, (3) 
yjofel responses to odors, and (4) sensory c*R*‘ 
“1 lilies of c oemon dmstfc animals like hor***j 
bogs, and chickens, which are seldoe studied out 
Mnwwly mentioned In the pre-ear thortke re- 
Ports (earthquakes, precursors, anf«l baha- 
'I'or, sensory thresholds). 

Hev. Oijphya. 8paca Phya., Pepar 1A0089 


6973 Stntoture of the earth'd Interior 

below the upper mantle 
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P° Bi tl»e gradients. This result aub- 
. s ton tie Us the previous rsy p«f*W 
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Education and Human Resources 

The Committee on Education and Human Resources Is 
charged with recommending to the AGU Council programs 
which will attract good students into geophysics, assist 
them in finding appropriate educational opportunities, and 
later help In Identifying employment opportunities. This 
committee has the ootentlat to be very Important to the 
membership of AGU. We, the newly appointed members, 
have written this editorial to remind the AGU membership 
of this committee's existence and to solicit your ideas and 
advice so that we might achieve this potential. 

One of the committee's recent projects has been the 
overseeing of a booklet entitled 'Careers in Geophysics/ 
aimed at the college undergraduate. The booklet tells what 
geophysicists do, what training they need, and where stu- 
dents can go for further Information. Currently In press, ‘Ca- 
reers In Geophysics’ will be available at no charge from 
AGU and should be a valuable recruiting tool. Another 
committee project Included the determination of the value 
ot classified advertising In Eds. By polling advertisers, this 
committee determined that the classified ads attract quali- 
fied candidates 80% of the time. The weekly nature and the 
short lead time for publication were emphasized as Impor- 
tant. The study also showed that whereas advertising In 
journals such as Eos attracted 35% of successful appli- 


cants, personal contacts ultimately led to the filling of 49% 

nl ?°n!! TtlS Gommltl0e ls also supporting the creation 
of a Roster of Women In the Geoscience Professions by 
he American Geological Institute (AGI) Women Geosclen- 
tlsts Committee. This roster will include women from all 
sections of the AGU; such inclusion will be on a voluntary 
basis. Forms will be distributed via Eos in the spring. 

There are two subcommittees, one on minority participa- 
tion In geophysics and one on women In geophysics. Bolh 
are charged with recommending, developing, and assisting 
in the implementation of programs to encourage career op- 
portunities that will lead to significantly greater participation 
of these groups In the geophysical sciences. The most visi- 
ble responsibility of the minority subcommittee Is represent- 
ing the AGU In the AGI minorities scholarship program. The 
most visible responsibility of the women's subcommittee is 
organizing the Women In Geophysics meeting at each 
AGU meeting. 

What programs or policies do you feel our committee 
could Implement to help you? We feel that one of our most 
pressing problems Is how to attract good students Into geo- 
physics. One popular suggestion Is to encourage the sum- 
mer employment of undergraduates from disciplines other 
than geophysics. Do you have experience in this regard? 
What should the role of the AGU be In this process, Infor- 
mational only, or as a clearinghouse, matching students 
and employers? Have any other methods of attracting stu- 
dents worked for you? More generally, should AGU provide 
space tor employers to interview potential employees at 
each AGU meeting? Would the provision of day care at 
AGU meetings allow you to attend a meeting that would be 
difficult for you to attend If it were not provided? Do you 
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have suggestions as to how AGU should arrange it— what 
to look for and what to avoid? Should there be more struc- 
ture added to the Women in Geophysics meeting? Should 
(here be scheduled speakers and panelists? What topics 
should be addressed? 

AGU currently has no program in geophysics education. 
Should we? Should (here be articles on geophysics educa- 
tion in Eos? Should the AGU prepare an index of Ihe Insti- 
tutions that teach courses in subjects of Interest to Ihe var- 
ious sections of the AGU? Should the AGU prepare model 
curricula to prepare students for the various disciplines 
within geophysics? Should the AGU volunteer aa a third 
party in tenure disputes, academic unit reviews, etc.? 
There are many things that could be done, but we will only 
have the opportunity to do a subset of these, and we want 
our activities to reflect Ihe Interests of the Union. Therelore, 
we solicit your advice. 


Commlltgo on Education and Human Resources 
Christopher T. Russell, Chairman 
Chester W. Anderson, III 
Aviva Brecher 
W. David Cummings 
James King, Jr. 
Louise Levien 
Robert C. Llabermann 
Constance A. Sancetla 
K. O. Whltfleld 
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Southern California Uplift— Is It or Isn’t It? 


John B. Rundle 

Sendla National Laboratories 
Albuquerque, NM 

Marcia McNutt 

U.S. Geological Survey 
Menlo Park, CA 


The Southern California session of the fell 1 980 John Muir 
Geophysical Society meeting was an attempt to answer the 
question of whether the Southern California Uplift was real 
tectonic deformation or merely an artifact of systematic sur- 
vey errors. The three principal speakers were D. D. Jackson 
(UCLA), W. E. Strange (National Geodetic Survey), and R. 
Stein (Lamont-Doherty— formerly with the U.S. Geological 
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W ln southern California from 1 959 through , 
ahown mJh c t 1 ,? nfla contour's taken from leveling data along lines 
‘Wahdwn B Uoa i lin M extending eastward^ westward from the, •. 
docqrriam t'hi™ resu ' t3,r °m levelings commissioned especially to 
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Survey)- Jackson and Strange were arguing the negative 
side, i.e., that the uplift did not exist, while Stein argued that 
the uplift was real. 

In leveling, observations are made so as to determine the 
height of permanent benchmarks, typically a kilometer or so 
apart relative to each other. Attempts are made to locale the 
marks on competent rock, although it Is sometimes ihe case 
that marks are In tact placed In unconsolidated alluvium or in 
other soft ground, leading to unwanted instability. Additional- 
ly, real displacements are sometimes seen In alluvia that de- 
rive from nonteclonlc causes, such as water withdrawal. 

In connecting one benchmark to another, two 3.2-m rods 
and a transit level are used. Initially rod ‘A' is placed upon the 
benchmark, while rod 'B' is erected on solid ground a few 
lens of meters away. The distance between rods Is set by 
leveling standards and atmospheric and slope conditions 
Prior to 1965, the Interred distance could be more than 1 20 
m. but since the mid-1960's, the distance is generally held to 
perhaps half the pre-1 960 amount. The level Is set roughly 
midway between the two rods, and several sightings are 
made on the graduated divisions scribed on each rod. Be- 
cause both level and rods are erected as near vertical as 
possible, a calculation ot the height difference between rods 
can easily be made. Rod 'A' Is then leapfrogged up the slope 
several lens of meters beyond rod 'B/ and the measurement 
process Is repeated. This continues until Ihe required bench- 
mark is reached. 

As leveling progresses, many checks are made on the self- 
consistency of the measurements. For example, In double- 
run leveling, a crew starts at benchmark 1 , levels to bench- 
mark 2, then levels back to benchmark 1 . If the agreement is 
not satisfactory, the measurements are repeated. Another 
check is the closure of observed loops (cover). If leveling 
were carried out around the loop Saugus-Lebec-Bakersfleld- 
Mojave-Palmdale-Saugus, for example, the net elevation 
change ought to be zero, unless tectonic or artificially In- 
duced motion has occurred during the survey, it Is obvious, 
however, that If a systematic height-proportional error exists 
in the measurement process, neither of the above checks will 
suffice lo delect It. 

Jackson's thesis was that the uplift Is a result of systematic 
errors. Mlscallbratlon of Ihe Invar rods, amounting to several 
parts In 10 4 , can be documented, and refraction errors are 
presumed to occur as well. Looking principally at the line seg- 
ment Burbank-Saugus-Palmdale over the years 1955-1965, 
Jackson pointed out that the elevation change Is approxi- 
mately 1 km and that much of the leveling roule run9 over 
alluvium, particularly In the Saugus Valley, and may therefore 
be subject to some nonteclonlc tilt. Additionally, If one of the 
rads is miscalibrated, the effect should show up In a scatter 
oiot of apparent tilt between successive surveys against 
slope, ihe horizontal derivative ol absolute elevation. In gen- 
eral most of the points fall between two bounding lines wtth 
slooes of 1 0-* and 1 0- 4 . Some ot the scatter plots showed 
much better linear trends than others, and In some cases the 
Blope of the regression line was determined by two or Ihree 

° U Th©6bwwed correlation between tjlt and slope could be 
caused by true ground motion, or by systematic i errors such . 
as rod mlscallbratlon or fefractlon. 
be expected to follow topography so closely, especially since 
topogmfNtyl® Influenced largely by erosion, but ^al $ub- 
Xnce could produce tilts that are strongly correlated with 
. gjppe. in al least. two cases the rorrelattonmuj^ caused by 

Sahaa?where rod changes were made. These changes 


Saugus and Palmdale has messed up other leveling as well 
and has even been recognized as faulty by the NGS. This rod 
was not involved in the change at Pyramid, so that flagrant 
calibration errors (> 10 4 ) exist in at least two rod pairs. The 
question thai remained was whether other rods are seriously 
miscalibrated and whether true tectonic tilling remains after 
correcting tor these errors Jackson found that any residual 
tills were not statistically significant, except in those cases 
where the lilt/slope ratio was determined by a lew outliers. 

Strange began his talk by asserting that rod error could not 
possibly be the cause ol the uplift. Prior to 1916, wooden 
rods with inscribed brass strips were used, and calibration 
was the responsibility of the National Bureau of Standards. 

From 1916-1966. the United Stales Coast and Geodetic Sur- 
vey maintained the rods. During 1916-1 923, the USCGS cal- 
ibrated the rods, but after 1923 responsibility returned to 
NBS. The rods in use from 1916-1929 were generally poorly 
scribed, but (ram 1929-1966 the rods were well scribed 
Since 1 966. rods have been obtained from the Kern Compa- 
ny and are calibrated by the NBS 

The standards of accuracy in use from 1923-1964 were 
that rods should be calibrated at 1-m intervals and should be 
correct lo ± 100 ppm. From 1964 to the late seventies, cali- 
brations were performed at 10-mm intervals and should have 
been correct to ± 30 ppm. Presently each division <10 mm) is 
calibrated to Ihe ± 1-ppm level. Calibration records of old 
rods showed that standards were me I or exceeded. Rods 
made in 1931-1 936 were found to be generally 40 ppm 
short, whereas rods from 1940-1950 were generally accu- 
rate lo a few tens of ppm. Note that an error of 40 ppm corre- 
sponds to about 40 mm/km of elevation error. Note also that 
invar, which was originally chosen for Its thermal stability, Is 
dimensionally unstable at the level ol a few tens of ppm, with 
a tendency to lengthen with time. Since the errors found in 
the old rods appear to be at or below specification in general. 
Strange concluded that systematic error caused by rod mis- 
calib ration could not be the cause ot the uplift. 

The error source that Strange favors as the probable 
cause Is atmospheric refraction. Refraction occurs when the 
aEr near the ground becomes stratified because of temper- 
ature gradients, being hottest at ground level. The problem 
was studied In the '30's independently by Kukkamakl end 
Best. Both derived corrections for atmospheric refraction that 
depend linearly on Ihe average temperature gradient be- 
tween 0.5 and 2.5 m above ground level, linearly upon the 
measured height difference, and quadratlcally upon the sight 
length, the distance between transit level and rod. The princi- 
pal uncertainty appears to be ln the determination of the tem- 
perature gradient. Since nearly all of the leveling to data has 
not included temperature measurements, various schemes 
have been devised to estimate it, based on cloud cover, aun 
angle, time of day, and so on. The method selected by 
Strange was based mainly upon empirical considerations 
and was chosen partly to nult elevation changes observed 
over the line Callente to Mojave from 1853-1973. 

In order to validate the Importance of atmospheric refrac- 
tion, the NGS has recently carried out a series of tests at 
Gaithersburg, Maryland, and Tucson, Arizona. At Gaithers- 
burg, 21 8 observations ql a 2-m nominal elevation distance 
were carried out over sight lengths of 30 rri, 45 m, and 60 m- ‘ 
Similarly, 238 observations were carried out at Tucson over 
the same sight lengths of the same elevation difference. At 
both sites, the observations were taken under a great variety 
of wind and atmospheric conditions. The observed elevations 
varied by as much as 65 mm from the nominal at Gaithers- 
burg and 169 mm from the nominal al Tucson for the 60-m 
sight length, Strange therefore concluded that refraction ex-. 
tots and Is probably a significant effect. i. 

When refraction corrections were applied to the Southern 
California data set, most of the measured uplift went atoay. 

The only significant deformation remaining was localized : •; 

near the San Andreas fault and jn Cajon pass. As a self- I 

consistency check, corrected and uhcorrecled closures were ; 

! computed: In all cases, the application of refraction cbrrebr 
lions did not significantly degrade the closure errore, al-! - 
though many closures were not significantly Improved ellher., ; 
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Thus, corrected deform alio ns are at least as plausible as un- 
corrected deformations, if closure error Is the criterion. 

Slain contended that Jackson had grossly overestimated 
the Impact of leveling rod error and argued lhal Strange's 
refraction correction has yet to be adequately tested. Stein 
showed that when lilt measured from re survey was plotted as 
a function of topographic slope for 1 1 00 km of routes that are 
too stoop for significant refraction, the mean rod-related ele- 
vatton*dopondonterrarcomosto(0 t. 5) x 10 ' 5 x the topo- 
graphic height. In other words, the standard error for levels 
run over 1 QOO-m topography is about 5 cm. The retevels 
spanned the years 1953-1980; during this period the mean 
error was about constant. The error tends to cancel over sev- 
eral refevefs of a route or over more than about 80 km along 
one route. Since the error does not accumulate. It courd not 
cause the 20-30-cm errors that would be required to Interpret 
the uplift as a rod a rtifact. 

Stern showed that when rod -related errors were removed 
from a sequence of relevels across the uplift, 149 ± 1 7 mm 
of uplift results at Grapevine, north of the San Andreas fault 
at Tojon Pass, relative to Saugus, at the base of the San 
Gabriel Mountains, compared to f65 ± 9 mm. u9lng ob- 
served data. Strange applies less than 1 0 mm of refraction 
correction on those resurveys since the sight lengths were 
short and nearly the same for all relevels, so this measure of 
uplift is independent of optical effects. 

in his comments on Strange's presentation, Stein first 
pointed out that Strange's 'refraction-corrected' uplift has ap- 
proximately the same form as lhal of Castle, with half the 
observed amplitude; the difference is one of degree only. In 
fact tho refraction correction of Slrange usually amounts to 
toss than 5 cm, and about one half of the Southern California 
routes do not chango more than the random error. Stein 
tm"! o, lh ? ,herG ar0 8Gvsn wa * s to 9°‘ 10 Palmdale from 
1 T ,r °' nn ,«£ Qy 0,1 Qivo VGf y consistent re- 
« "? ff. l! bo,WBon and Iho lute 1 950's. 20 cm by 

t ho early 60 s. and an additional 15 cm by the early 70 s * 
bmce Iho routes traversed different terrain under different 
temp ora In ro and procedural conditions, Stein felt (hot this 
could not bo coincidental. 

* hal ,h0 NGS re,rnc,ion correction takes the 
^ 1ompQra,Ufe as 0 function of time of year 

and location to approximate what is presumed to be stable 
ran .near vortical lemporalure gradient. If the gradient is very 
J555!; or . 1 * ,s stnb,e but H n ear with heighl. no differential 
f CUmu!a J° A wind vel0CI, y gradientofonty 
3 rrts (its 4 m \ m speed) would reduco tho temperature 
gradient by 50% for Southern California conditions. Stein as- 
sorted that the behavior ol refraction as a function of wind 

¥® d a | " d , gr °“ nd ,hor J 1al Properties (o.g., frost, asphalt, 
atlroad gravel) was unknown. Slein proposed lhal the USGS 
run a field experiment between Saugus and Palmdale this 

Sation d He nkn d ir° *** exper,jsQ of 'he NGS for its 

iE 1,on ' He a,so recommended that Strange test the NGS 

NC^nnth 0 ^ 1 ^? ° n lh ° 20 ,0vetad c 'rcui , sol the 1 978 
NGS Southern California Re fe voting Program to see if the 

correction significantly reduces the misclosures. Stein closed 

km ,0ngSan Gabfiel Mountain leveling route 
that displays 13 cm ol uplift during 1979-80 The same slan 

prt * :Gduros * ere used for both surv^Ntmore" 
Can 1X5 exp,ained b y '°d or refraction corr^- 
,G ?' ca,es 11,91 a mobile crust exists In Southern 

C D u nl h 31 1h ' S mobl,IIy 1 s no1 confined to the 1 960's. 

° l “ "rj ,be h'scussion period which followedthepresema- 

snmn iTfh P i ,arenl 0,1 ,hree had USed much ^0 
** had corna to markedly Afferent conclusions 

There was a question about whether movement of station 
Woody, in the Sierra Nevada, relative to Lebec. of some 209 

nraS! f* * he,her rt represented movement at Lebec 
Oral Woody. Another interesting point brought up by Jackson 
was that prior to 1 964, the graduated marks on (he rads were 
painted on after (he calibration procedure was performed 

Iflhp'ra nf da,a ,here Is 80,1,8 question about the validity 

pr S Cedure S,ein P° ,n,ed however. Zl 
even with tins uncertainty, the various data from different 
lines are still relatively self-consistent. 

r and ,? lrange to,ri commented that there was little 

“ ncy . ,n lhe oarher surveys (before the 1962 uplift) A 
further queslcn concerned the likel.hoad that errors such as 
rodmiscaiibratfon and refraction would produce errors as 
consistent in space and hmo as the hypothetical bulge. Stein 
considered this unlikely. Strange suggested that (he chance 
inaverage sight length in the mideoacould excJam IN Tem- 
en°rS S,8nCy ' Jacksori ^obted the claimed temporal 
S? C ° nS, f toncy ot the upl'ft. but pointed out th? 
change in calibration procedure in 1 964, just in case 

. * a, '°" fro , m ( lh0 ,,oor concerned the reliability of level- 

ing data on nearly level profiles. Stein and Strange suo- 

ge^d that they should be reliable Jackson saidteatcurrent 

Shin i^ r ° h , p,ed,c,0d errors for slopes 

- ™aC„ g s\e°^,n S p e an a 

Jackson also staled that when height -correlated errors ex- 
ist over regions ol uniform slope, the apparent tilts are also 

£o Thus Cann0t 1x1 dis,in 9 u 'Shed from uniform tectonk? 
lling Thus variations In sfopo nro required if systematic nr- 

ZV'IVFT* W,ln ® are 10 60 distinguished. Unfortunately 

|J!l y ° h 'J 10 I. 009 r8n aton 9 sfopos. such as railroad (rack * 
ur ° n « a,| y uniform for practical reasons. 

T . T ™ L aft ?/!X£" a095,0n lagan wnh a discussion bv W 
US'EIT {US ? S, ‘ 01 a similar aseismic uplift on liu penin- 
sula In Japan from 1 974-ore sent Th** uniih ha a a m iTJi 

stonai tectonics, and Is confirmed by gravity dala whose max 
imum amplitude was 40 /i Gal Many of toefows whteh *L 
fine lhe up., ft run atong theVoasl so h^lgh^S mrors 
erenol a probiern. AddiuonaKy, the Japanese data had not 
been corrected for possible refraction effects. 

.. \ (Cornell) discussed some of the Southern c*.i 

rfornla leveling data in greater detail. In parUctdarhe 
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cussed data Irom the Saugus basin, an area of active 
groundwater withdrawal. The leveling data in Ihls area show 
soino apparentreiative subsidence. Taken togeKto 

SrT"? 0nS ? nd prop0rl[0Si ,he Possibility of near- 
SS iub8ldi ? # ls rea8Onabl0 - Relllnger suggested 
foal while some Southern California releveling measure- 
ments appear to reflect tectonic deformation, others are 
significantly affected by systematic errors and near-surface 

•pSmriSft r ^ 0 , co , f ]. cluded that th ® configuration of the 
in thfnMmn : ? ,hever y : least, require revision 

rflSfi mpro ? d under slanding of those factors that 
can Influence releveling observations. Although other lev 

SSSaSS: 

issssa- 

SSS?ss 

and vertical measurem^ts SStorlv l?h ^ horizontal 
measurements of the USGS ??, horizonlal strain 

error in the ARIES technol^ s °“rce of 

MacOoran showed one anoarant =?r 6 f ec 0 the lono sphere. 
due to the influence of a Kso ar SllTl'I * hal Was ,n facl 
the ionosphere. When Keren * ^ arch 1 °n 

ronospheric effects are used lhe resulte acc ° Unlln 9 for 

J. Savage (USGS) discussed hori 2 ini^! t 9h y sJml,ar - 
observed In lhe Southern CalSornte »™?i,^ r0,ns that he haa 
mosldetailedobservatlonsCnn 8 ^^ Ws,nc ® 197l.-ni0 
cinityof Palmdale. Thesesho^S S taken ,n lhe vt- 

1979 of about 1 uslraln iniaiTif “ n ,racBon fr om 1971 to 
pulse of 1 /^strain. Since ext0ns,ona l 

sentlalEy constant to within tenors 2? n b0en ss ' 
been a suggestion ol a sliahL yjS 5, a,Blou 9 h tb ere has 
Profile since mid-1979 S t0 thes ^n 

the San Gabriel fault showsomn obSBrvalions nearer to 
Palmdale, even though obs e r^inn* ent wllh at 

at exactly the same limes tnuf i? 08 were no * 08 frequent or 
9 ^J arr,n 9 in Southern Catlfornlalh erfui A^ , i 3ef0rm a,i on 

logic times. UsingthispecSf W s,ra 'n effib L- 

5 K^2S3S£ SS «'JK 

Caliiotnla lhal ' y da,a In Southern 


The session ended on a somewhat ambiguous notebe- 
cause no dear consensus emerged on the part ol eifliei to 
principal speakers or the audience. It appeared (hat themosi 
,n * 8r ® e discussion was over the reality of the pre-1965daia, 
which would seem to call into question only a part of thetotal 
deformation. From the afternoon session, there seamed to 
be some basis for believing that some activity was occurring 
in the Transverse Ranges during the mid to late 70's, but 
exactly what was left unclear. Each of the three principals 
was firmly committed to his point of view, and eachgavecon- 
vincfng arguments. The partidpants were left with thegew- 
al feeling that only more analysis, verification experiments, i 
and observations would resolve the Issue of whether awl I 
the uplift is indeed real. 



Marcia MoNutt was bom and raised In Minnesota. She rec** 1 
To,, ln Physics from Colorado Collage In Colorado Springs^ 

3 and a Ph.D. In earth sciences from Sorlpps Institution of 
oceanography m 1978. After teaching forayearln thaDeparg 
of Geoloav nnH .u i i n i Ufir o|, v of Minnesota, Mart* 


the Office of Earthquake Studies of the United States Qm 
®. UfV8 7 ‘ n Menlo Park, California. She organized IheAsll^ 
. m ®J ln e 9 o, , ,h0 John Muir Geophysical Society as part of 
rj Society's currant secretary. She Is likely to retain her 
another year unless someone else volunlears soon. 
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North Carolina State Revamps Geosciences 

North Carolina State University's Department of Marine 
Sciences and Engineering and the Department of Geosci- 
ences have been combined to form the Department of Ma- 
rine, Earth, and Atmospheric Sciences, according to univer- 
sity chancellor Joab L. Thomas. The new department is 
headed by Jay Langfelder, former head of the marine sci- 
ences and engineering department. 

Langfelder said that the new department will be able to 
provide a stronger program for students. The marine sci- 
ence and engineering department has traditionally been 
graduate and research oriented, while undergraduate stud- 
ies were emphasized in the other department, he said. ‘The 
combination should help both programs.’ 

The new department offers doctoral degrees with special- 
ties In atmospheric, earth, and marine sciences. © 

Application off Satellite Data to Study of 
Ocean Surface Energetics 

A workshop on ’The Application of Existing Satellite Data 
to the Study of the Ocean Surface Energetics’ was held 
November 19-21, I960, at the University of Wisconsin- 
Madlson. It was sponsored jointly by the Space Science 
and Engineering Center at University of Wlsconsln-Madlson 
and by NASA. 

The major goal of the workshop was to define specific 
tractable problems by using the existing satellite data set. 

To this end the present state of research In the area of 
ocean surface energetics was discussed, with particular 
emphasis on six topics: heat fluxes at the Interface, net ra- 
diative budget, currents and topography, wind and wind 
stress, precipitation, and sea surface temperature. 

V. Suomi opened the workshop by reviewing the ongoing 
research activities that use satellite data. Then F. Brother- 
Ion demonstrated the importance of studying the ocean 
surface energetics for understanding the role of the oceans 


° n * h ® c “® systsm - He also briefly discussed the accu- 
m L “ quantitative measurements to be useful for 
Z mnm ta ¥ t , Th0se review P r0senf allons were followed 
toe TlroTrSS «nS a presentations by the participants during 
were hLri h ha J I ” the remaining time, discussions 
bald . b ° th ln working groups and with the entire group. 

9U .r ary and conclusl °ns of each working 
J™ Pl and °L a!l the Presentations, are Included in the pro- 

frnm Ih?M J he " orksho P- Thssa proceedings are available 
from the University of Wisconsin Press. 

It is expected that what was accomplished In the work- 
shop wH| serve as an impetus for further discussion and 
collaborat on among the scientists involved In the remote 
sensing of toe oceans. Subsequent workshops are sure to 
serve as forums lor the growing interest of the science 
community In this expanding area. These are certain to 
demonstrate, even more conclusively, the scientific effec- 
tiveness of remote sensing tools in the study of oceano- 
graphic problems. 

This news item was prepared by Catherine Gautier, 
workshop coordinator, Space Science and Engineering 
Center, University of Wlsconsln-Madlson. sfi 


Geophysicists 

W. W. Hutchison, past secretary general ol the Interna- 
tional Union of Geological Sciences and scientific editor of 
Episodes, has been appointed director general of the Geo- 
logical Survey of Canada. He replaces D. J. McLaren. 
Hutchison received this year's Bancroft Medal of the Royal 
Society of Canada. 

Janardan G. Negl, area chairman of theoretical geophys- 
ics at the National Geophysical Research Institute In Hy- 
derabad, India, and 8. K. Sahu, of the Indian Institute of 
Technology In Bombay, have been awarded the 1980 
Shanti Swarup Bhatnagar Award In earth sciences. The 
prize is the highest award tor scientists In India. 


Senior Position in 
Earth Science 

The Earlh Sciencos Division ot Iho LAWRENCE 
BERKELEY LABORATORY has several comprehensive 
(esearch programs involving lhe earlh sciences An 
opening exlsrs lor a parson wllh on established na- 
tional reputation in a scienMic discipline in Earlh 
Sciences, preferably geomechanics or hydrogeol- 
ogy, lo assume a position ol responsibility for lhe 
scientific leadership and direction of major 
research programs such as concerned wllh 
radioactive waste storage. 

Dufies will Include taking lhe scientific imiialive and 
direction and management of ongoing projects. In- 
cluding the nuclear waste isolation field Involving 
more than 30 scientist and engineers at LBL and 
col laboia live walk with several academic and re- 
search organizations Additionally, (he position in- 
volves establishment ol emerging programs, expan. 
sion of research fac ill lies and pursuit ol now areas □! 
investlgallon 

The successful candidate should haveettensive ex- 
perience and proven capabilities In directing and 
achieving programmatic goats ol complex re- 
search projects Involving teams of senior scientists 
and engineers. A PhD In o Held ol the Earlh Sciencos 
is preferred wllh significant applicable etperlenco 
Salary; over $50k. 

Applications will bo considered no later lhan April 1. 
19B1 Interested individuals should lorwatd iwo resu- 
mes including salary history lo Employment Offlco. 
LAWRENCE BERXELEY LABORATORY. One Cyclotron 
Dilve. Berkeley. CA 94720. An equal opportunity 
employer MjF. 
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New Publications 


Proceedings of the Second 
International Symposium on Problems 
Belated to the Redefinition of North 
American Vertical Geodetic Networks 

G. Lachapalle, Canadian Institute of Surveying, Ottawa, 
Canada, 978 pp., i960, $25.00 (Canadian). 

Reviewed by Ervin Groten 

Lew than 4 months after the closing session, the pro- 
ceedings of the Second International Symposium on Prob- 
, ated t0 tbe Redefinition of North American Vertical 
Networks ' he| d in Ottawa, Canada, May 26-30, 
soo. nave been published in an Impressive volume of 978 
Ai??hJ™ S 18 the way P roce0 dings should be published. 

Wl the more so since the symposium was held at a time 
anS!* arfl0 ' scale leveling was being discussed, criticized, 
i some extent, called into question. For more than a 
niury, geodetic leveling was generally considered one of 
reliable and accurate measuring techniques in 
sewesy. Large-scale repeated levelings were used In order 
laiSoTi? Up,,ft and sub8| dence rates over continental dls- 
i was often done without detailed, If any, consid- 
ered i p ? 8S,b,s distortions in large networks. Recent dls- 
n attviflH T between ° c ®anlc and geodetic leveling results fi- 
diatfvr i a naw discussion and reconsideration of possible 
n,lr8t -order systems. The combination of terrestrial 
rwftrinr ? 8,ellite resu ltei and the associated problem of pre- 
whfrh io i of vertlca l datums, is a further complication 
sets’ nf S c „ 0ly connected with the determination of the ’off- 
sea ifluiiTk datums wlth respect to the geold and mean 

esv ie a 8 ' T h0 Precise definition in terms of operational geod- 
another unsolved problem. 

presAniiil mp08lum or 0 a nlzing committee has succeeded In 
cover d 9 ? v P lume °* 62 concise but profound papers that 
aled td , 8 P 0 ctrum of complex questions and associ- 
meetlnnu . i Prob,em9 and solutions. The scope of the 
Amerir=n f# i ar be y or,d the specific definition of the North 
T. j k?iuf rt 0a * Datuni and Its Implementation, 
nirviof , hQ K !l amakl ' s refreshing keynote address at the begln- 
Peient nnd 90 * 1 ”® ia an elem0 ntary but extremely com- 
dse levnih? 5 !!? 19 / 0 descr| ption of the present situation in pre- 
C.T WhJKl 'V 8 i ollo wed by the status reports, presented by 
(descrihinlfiu U,S '^ R - Sosa Torres (Mexico), H. Skaggs, 
Cantrti a status °* work done by DM AHTC In Mexico 
(Canada! Tt« 1erica ^ ^ G - Lachapelle and R. Gateau 
baecmef? nh2L Sxtent of the work doing done at the agencies 
total of mnro^? US wh B en w® Imagine that In the U.S. alone a 
lias to be nrn!.' n 1 ° 8 km tirst ' and second-order leveling 
else, orecwnS 886 ^ the report gives a clear, although con- 
nived in »iS ton of the scientific and management efforts 
11-year ni s „!,!f w V0 rtlcai datum definition. The tentative 
irates the *ai,. «"* pap0r hy Laoh^pale arid Gareau lllus- 
f a 'ra'0 way. ■ 

Wlh the refSto!! nd L Colombo deal In a profound mahner 
Ufo basic auot?u 9 system problem; Rapp concentrating on 
,Sr nis of ot»r a !u n8 , and Coiore^o treating the topic more in 
P^osern DrS!nl n i 9 L^ eoda ^ y - Ra PP clearly points out the , 
Inherent in terrestrialand satellite data com- 


binations. Even though his 'easy definition' of the geoid is not 
unique, he elucidates the variety of possible solutions; Co- 
lombo discusses a specific operational solution that leads to 
an accuracy of about ± 0.3 m. These global considerations 
are supplemented by (he paper of S. O. Wigen and F. E Ste- 
phenson who compare secular trends al individual tide gages 
with those analyzed for station pairs along the Canadian 
West Coast. Their numerical results are impressive. W. D. 
Forrester's detailed explanation of steric and geostrophic lev- 
eling methods is of great value ten inier pietaiions ol repealed 
leveling and associated comparison with geodetic results. 

W. R. Peltier summarizes his recent results; unfortunately, 
the reader who Is interested in large-scale gravity field phe- 
nomena, deglaclatlon, etc., Is referred to forthcoming papers. 
Peltier's paper, as well as the following paper by D. R. Lar- 
den, makes it clear to what extent the geoid is of geophysical 
interest, even though in modern geodesy the geoid, as a ref- 
erence surface for orthometric heights, may no longer fulfill 
the requirements of millimeter accuracy. Variations of the 
geocenter and of the geoid In space are studied In view of 
various long-period mass transfers, such as geolectonic 
plate motion, groundwater and atmospheric pressure varia- 
tions, etc. J. M. Zarzycki, as well as R. Moreau and G. La- 
flamme, discuss interesting engineering aspects of various 
height-determination procedures and their combination with 
other techniques. In R. J. Mitchell's presentation the treat- 
ment of the tidal observation bias supplements, beside other 
useful contributions, the tide gaga discussions mentioned 
earlier. In addition to Peltier's long-term viscoelastic consid- 
erations, I. A. Maslow and A. E. Molchanov discuss short- 
term elastic strain-stress questions (abstract only). 

M. Kumar and T. Soler (abstract only) reconsider leveling 
results in Southern California. Various unexplained uncer- 
tainties (beside possible leveling refraction anomalies) In lev- 
eling data lead them to the conclusion that still unexplained 
leveling distortions exist; the 'sea slope' problem is supposed 
to deserve yet further investigation. R. M. Berry and G. Godin 
treat the consequences that arise from the nonparallelism of 
level surfaces and deviations of the sea surface from equilib- 
rium, respectively. D. Nagy and J. G. Tanner study vertical 
datum offsets, time dependence, and associated phenome- 
na, with respect to gravity anomaly computations, ln view of 
the nonstationarity of geodetic datums, R. 0. Castle and P. 
Vanlcek discuss alternatives to the 1 929 vertical datum that 
ate based on geodetic and geological principles. The appro- 
priate definition, Implementation, and continuous monitoring 
of toe ’zero-hefght-offset' ia one of the basic problems of 
modern hfgh-precEslon geodesy that cannot be solved by ter- 
restrial measurements alone. J Kakkuri, together with M. 
Kostlalnen and M. Takalo, presents a total of four papers lhal 
deal with various remarkable Finnish contributions to hfgh- 
preclslon repeated leveling and gravity observations. A. J. 
Anderson gives his explanation of variations In hlgh-preclsion 
gravity measurements In Fennoscandla. J. Adams and R. 
Rellinger present a partial explanation of the rate differences 
that arise In the comparison of repeated leveling results with 
geological data that Is mainly related to selsmlcally active 
areas; E. Kannglesser discusses geodetic results obtained in 
active volcanic areas of Northern Iceland, whereas P. Gag- 
non et al. presarit special leveling techniques developed In ■ 
view of crustal movement studies. Finally, S. Mira and J. Rais 
oonslder the national net and the control nets In Indonesia, 

^AseriMoi Interesting papers on net adjustment Is given In 
sessfon 4: A useful minimization of the sum of absolute resid- 
uals In terms of a simplex method is proposed by P. Meissl, In 


view of relatively small sensitivity to outliers. Design prob- 
lems are discussed by Th. Leonnard and W. Nlemeier, as 
well as by P. A. Cross and B. M. Whiting. Statistical aspects 
are treated by A. J. Pope (abstract only). E. G. Anderson and 
J. A. R. Blais (abstract only) and D. G. Mllbert; J. J. Kok et al 
describe the 1979 adjustment of the EULN European net and 
its analysis. 

C. C. Tscherning compares collocation data with results 
obtained from other methods for the prediction of gravity 
anomalies; he basically corroborates Ramsayer s well estab- 
lished and well-known values for gravity spacing. Other grav- 
ity aspects are brought up by P. Vanicek and F. A. Kassim; 

C. C. Goad proves that, for the component M a , tidal loading 
can be sufficiently modeled by using Schwlderski's sea tide 
model. G. Hein investigated groundwater effects on repeated 
leveling results. 

Refraction problems in the U.S. are carefully investigated 
by S. Holdahl; these results, as well as a study on the use of 
leveling results for dual purposes, are presented in session 5 
of the meeting. O. Rammer proposes a modification of Kuk- 
kamakl's refraction formula. P. V. Angus- Leppan and F. 
Brunner discuss additional aspects of refraction. Finally, 

G. T. Whalen presents an interesting comparison of various 
refraction models in a test field. 

W. E. Strange concludes that various systematic errors 
can lead to totally Incorrect geolectonic conclusions, where- 
as E. Grafarend studies a time-varying leveling net associat- 
ed with a nonconservative gravity Held. He thus bridges the 
conceptual gap between dynamic (i.e., oceanic) and geodet- 
ic leveling. 

Technical aspects (calibration, modification of instruments, 
hydrostatic leveling, the very important aspects of motorized 
leveling) are presented by W. D. Forrester, A. Urban, H. 
Schlsmmer, E. I. Balasz, M. Takalo, J. M. Becker, B. U. 
Witte, S. Vamosl, and L. A. Kivrioja. 

The last session Is ended by a comparison of various 
heighl determination procedures, Including inertial tech- 
niques (C. R. Penton). A comparison that deals especially 
with modem techniques is given by A. Hlttel and J. Hagglund, 
whereas J. F. Feller et al. discuss their highly portable abso- 
lute gravimeter which yields accuracy of a few mlcroGels In 
less lhan 1 hour. 

Finally, the volume contains summaries of (he open meet- 
ings of I AG Special Study Groups 1 .42 and 1 .53, as well as a 
list of participants. 

The mealing brought together experts from all over Ihs 
world, and on the whole the proceedings fully represent the 
present state of the art in precise leveling. 

This volume contains an extremely valuable compendium 
of scientific papers; al the same lime it provides much user- 
oriented material. Everybody Involved In geodynamics, mod-, 
em geodesy, and datum problems will surely appreciate the 
quick and competent compilation of this volume. Perhaps 
some might wonder whether the discussions should have 
been Incorporated; It seems that faster publication was more 
Important. 
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WnKlure tectonophys^s-soiid earth geophysics end 
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Research Pellowi Aqueous Solution Qeo- 
ohemlatry. The Australian National University in- 
vites applications for appointment to (he position of 
research loHow— aqueous solution gaochemlalry, In 
ihe Research School of Earth Sciences (ram those 
holding a Ph D. degree in a relevant field. 

The Research School 0 ! Earth Sciences has re- 
cently established an Intenfis c IpHnary research 
group In environmental geochemistry. Current 
areas of research Include application of stable fso- 
topB studies and redfochemlstry, to the geochemi- 
cal a volu Hon ol ihe Great Barrier Reel, the Gull or 
Carpentaria end the geochemical record contained 
in ihe sediments or australian Inland lakes. Special 
attention la also being devoted to hofocene palaeo- 
ciima totagy and tha carbon cycle. This group wish- 
es to appoint a research reflow specializing to 
aqueous solution geochemistry to work on a col- 
laborative basis on research prelects to Ihe above 
areea. 

In addition to participating tn coifaboraUve re- 
search programs, the appointee will have tha op- 
portunity of pursuing Independent research to gen- 
eral areas d interest to the group. The geochemi- 
cal environment of australian inland lakes and 
groundwaters is of particular Interest and the ap- 
pointee should be prepared to participate to a malor 
research program aimed at understanding the soto- 
Uon, transport and precipitation of chemical species 
« heterogeneous aqueous solutiona end sedi- 
ments. A wide range of evaporate minerals are 
Mown to occur to these basins at Ihe present lime. 
Uortwquemly. the research undertaken by the 
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e,8mante 01 economic algnlBcance. 
-iw/w 811 !! * hoo<d haw bread interests in geo- 
jyp* *25* 8lran 0 background to 
UweticaJ sobifon geochemistry and relevant ex- 
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SelsmologltL The Department of Geology at 
the University ol IHInola, Urbane-Champaign, has 
an opening for a tenure (reck position at Ihe assist- 
ant professor level, beginning during the 1981-82 
academic year. A Ph.D. la required. Tha applicant 
should have a strong background to geology, and 
post-doctorate experience la desirable. Candidates 
with Interests and experience in tectonic studies 
based on seismotoglcel observations will be given 
preference. The successful candidate la expected 
to develop an active research program to comple- 
ment existing programs to geodynamics, solid earth 
geophysics, and rock physics. Thera is also oppor- 
tunity for Interaction with programs to the Deport- 
ments of Theoretical & Applied Mechanics and Civil 
Engineering, and the Interdlscfpltoaiy Materials Re- 
search Laboratory. 8 end resumd and names of 
three references to: Dr. John Hewer, Head, Depart- 
ment of Geology, University ol lillnols, 245 Natural 
History Bldg., 1301 W. Green St., Urbane, IL 61801 
(Telephone: 217/333-3542). Applications should be 
received by April 15. 1881. 

The University of Illinois Is ret affirmative action/ 
equal opportunity employer. 

Faculty Position! University of lows. The 

Department of Physics and Astronomy andcfpatee 
one or two openings lor tenure track faculty In Au- 
gust 1981. Research specialties tor which substan- 
tial resources are available are magnetospherlc 
and auroral physics and apace and laboratory plas- 
mB theoretloal and experimental. Oth- 

er epecfalltfea of Interest are astronomy, astrophys- 
ics, elementary particle physics, atomic physics, 
condensed matter, and low energy nuclear physics. 
Jnepoaltlons Involve undergraduate and graduate 
teaching, guidance of research students, and per- 
Mnal research. Interested persons should send a 

r^r^^ 01 fe86flrch Interests, and the 
names of three professional references to Search 
committee. Department ol Physics and 
Astronomy. University of Iowa, Iowa City 
IA 52242. *' 
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Geophysicist North Carolina Stat* 

aS-SSi . Tha Department ol MarlnJ 
Earth and Atmospheric Sciences Invites ap- 
plications far a presently available tenure hack 
position In geophysics. Rank and salary areoL 
- depandtog on qua/ificaHona andoxperieSS a^' 

,a r T‘, rt f Applied 0r ex Ptoiati 0 ngTO- A 
physlca orientation are preferable; however oth., 
specializations In geophysics also will be consSLrt 
Primary responsibllllies will Include generaHna 
end randucllng research programs as well as ^ 
teaching graduate courees In geophysics Tha 
department currently conaleta of 31 reaular 
faculty members Including 1 8 In the areas of 
geology and geophysics. Please send resume 
quo namas of Ihres relerencea lo Prof | j 
Won. Search Committee Chairman, Dejiartmeni 
of Marine, Earth and Atmospheric Sciences 
North Carolina Slate University, Raielah ' 

NC 27860, USA. We hope to make a final 
decision prior to May 31, 1981. 

North Carolina Stale Univeralty Is an equal 
opportunlty/afflrmallve action employer. 

f!2 l, l?- nt h. ry ?* 0 !^ 1 , * t/ M'«rop.ieontolo. 

Blat, Washington University. The Depart- 
and Planetary SciencBa, Weshinaon 
Unhrersity, has available a tenure track, asalslant 
professorship position, beginning to the 1961-82 
academic year lor a geoscfentlBt with research In- 
terests In dlagenBsla of sediments or In mJcrcca- 
teontology. 

The Mcceaslul candidate must have the follow- 
ing attributes: demonstrated creativity and pronto 
or excellence In research and leaching; Intent to 
flevetop a vigorous graduate research program- ds- 
aire to teach courses In field of Interest and related 
11 of geoscience at undergraduate and graduate 

Send resume, statement of future research Inter- 
eats, and names of at least three references, to 
Larry Haskln, Chairman, Department of Earth & 
Planslary Sciences, Washington University, 81 . 

ApriM6*i«H 130 ' Applfcatlona roceh/ed through 

Washington University Is an equal opportunlty/al- 
nrmatlve action employer. 
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Vincent C. Kelley and Leon T. Silver 
Graduate Fellowships 

THE UNIVERSITY OF NEW MEXICO 

pllcatlon^'foMiie ^Tnce^Tt °C lh KallBu 6 r 3 l i V ?' NBW M8xlco lnvl,e 3 a P' 
Fellowships The feiinu>«Mr^' and Leon T - Silver Graduate 

acholaa 1 irf record and°aMdem l^rlrnnrt dBd ° n the baa,s the 
fellowship will provide a aTinrKS? ° f ? 1 raduate Wlo«nta. Each 
9 to 12 months and ud to E * lnfl 8t,pend of *1.00Q/monlh for 
The Caswell Silver FaunriRtiJ? 00 ^!^ or travfll and research expenses. 
The award, '»»• 

three years as long as She giudanf may , b0 r0newad for up to 
tng and shows evidence 0 / slanHteSI nl^ na 0X ° el,ent academic stand* 
will be given to, but Is noUeltrlcted^ol ap^l^nis^oM^^.D^Nogr^ 

Graduate^Mor^Exam^^^^ (verbal* ^ Q ,M Ual0 Pro 8 ram . transcripts, 

reference and a brief statsmLI nf ^ ' mal J & fleo, °9y)< three letters of 
aldaratlon for the fellowshins Ann ^ 3 ®® rch 9 oala are required for con- 
front: ^ Sl APPN°atlon materials may be obtained 

Rodney C. Ewing .^y n^. 

Chairman 

Department of Geology #§llll5 k 

University of New Mexico HUII&J 

Albuquerque, New Mexico 87131 

l o,. ppllc .„ m . » Apri , J9S) lk# F ,„ SWMI(W onw1 


The Caswell Silver 

Distinguished Professorship in Geology 

Th„ D , THE UN| VERS |TY OF NEW MEXICO 

to Invite nomlna°lons°or 0 aDni!^fM Un,V0 I 8,ty New Mex,co 18 pleased 
flulahed Professorahlp In GaSRlmf tu 1 ? 8 ,or the Caswell Silver Dlstln- ' 
awarded for periods of ud tn°?^ Th 8 end ° W8d professorship shpll be 
gulahad accompliahmenUnd fmSrnfii™ eart ^ 8C, entlsta of dlstln- 

shlpmay be held by sclent tot* Jli 1 IS naMoi ? al re P utfl tlon. The professor- 
the broadest sense, and ths mai 2P e ® la,t,e8 °f the earth sciences In 
dividual be an active^ ! priS^iSL^ 1 ^ 1 * Motion Is that ths In- 
The recipient must carryout 1 ^r!^ er n h,a or her fl*W of research. 
dance at UNM. The reclDiant ie ”9° rou s ^search program while In resl-. • 
fl B ^ n| 60f the Department iSH?E C0 5J° ,n ‘ era ct with the faculty and. ; ■■ 
advanced topic of his/hTr chninl h p [ ovlde one or more senilnars, In an . 
JS? v Y HI provide unusuahv ^ n »° 0aph acad8 mlc year. The Fouh- .. 
surata with the dl8tlngutoh^j y nj5? Vant f fl80ua rsmuneratlon comman- 
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■conomlo Geologist. The Department ol 
Geoscience el New Mexico Institute of Mining & 
Technology wishes to add staff members In (ha 
IMd or ore deposits and/or energy resources, pe- 
[mlogy, structural geology and geomorphology re- 
mote sensing. Applications with expertise In any of 
iheBa fields will bB considered but preference will 
be given (0 those with proven capabilities In eco- 
nomic geology. If successful, candidates will be ex- 
pected to develop an active research program in 
addition to participating to instruction. Rank open. 
Send resumes, three references and statement o( 
research Interest and plans to: Dr. A. J. Budding. 
Chairman Search Committee, Geoscience Depart- 
ment, New Mexico Institute of Mining & Technol- 
ogy, Socorro, NM 87801 . Closing date March 31. 
1981. 

AA/EOE. 


lelamologlal. Tha Tennessee Earthquake In- 
formation Center (TEIC) fa seeking applications for 
the position ol seismologist beginning July 1981. 
Die position will also be a joint tenure track ap- 
pointment to Ihe Department of Geology. Primary 
duties, however, are with TEIC: teaching will be on 
a time-avalteble basis, not to exceed one course 
per semsster. 

Ths Ph.D. Is required and experience with telem- 
etry nelworio Is highly desirable. The successful 
applicant will be expected to assume co-PI respon- 
sibilities on tlw Memphis and Southern Appala- 
chian seismic networks, as well as actively pursue 
externally funded research projects digital data 
processing, seismic hazard assessment and public 
Informal ton are other aspects of the job. 

The TEIC fs a research organization of Memphte 
Slate Univeralty and the Stele of Tennessee, 12- 
month salary ($25,000 and above) depends on 
background and experience. Position Is 3 / 4 state 
supported, % (summer) Irom external sources. 

Application deadline: 15 April 1881. Send resu- 
me, publications list, short statement of research In- 
terests, and names and addresses or four referees 
to: 

Arch Johnston, Director 
Tennessee Earthquake Information Center 
Memphis Slate University 
Memphis, Tennessse 38152 

MempNs Slate University Is an equal opportunl- 
ty/afflrmaUva action employer. 


Head! Earth Raiourooa Branch, NASA/ 
Goddard Space Plight Canter. GS-1330- 
14/15: $37,871-$50,112 per annum, full-time per- 
manent Tlw Earth Survey Applications Division, 
Applications Directorate. NASA/Goddard Space 
Flight Center Invitee applications for the open 
PMMon of Head, Earth Resources Branch. The 
incumbent ol this position Is responsible tor planning, 
managing, and conducting broad programs In 
earth resources remote sensing basic and applied 
re search and data analyste, emphasizing the devel- 
cpmenl and demonstration of applications of remote 
sensing of earlh resources Irom earth orbiting satel- 
lites. The prlmaiy areas of research in the Branch are 
land ubs management, vegetation sciences Includ- 
ing agHculture/forestry/rengeland and environmental 

monitoring utilizing remotely Bensed data and ad- 
vanced technologies. Also, significant effort Is dedi- 
cated lo sensor data evaluation in terms ai appli- 
cations and sdenUnc utility, and to specification ol 
”?ta°p c l ulslll w 1 end Information extraction systems 
which besl meet user scientific and resource man- 
figeinenl needB. An advanced degree In earth or 
Physical sciences Is required with education In ihe 
vegetation sciences, land use or environmental mon- 
'«nng being specifically preferred. Candidates 

ghru,M slu. u T . . . 
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more responsible experience In the conduct, guid- 
ance and management of remote sensing research 
programs and clear evidence of a strong research 
Background Indicating senior research scientist stat- 

Rssumes/aF 1 7 fs should bB Bent to: 

Dr. Robert D. Price, Assistant Chief 
Earth Survey Applications Division 
Code 920 

Goddard Space Flight Center 
GreenbelLMD 20771 
Deadline for applications Is April 30. 1981. 


u. ? 8 ’® °°eenogrephsr. The Department of 
s Engineering, North Carolina 

haa an lm medlate opening for a 
WMoctora! research associate. Research will bedi- 
ediowsrdequatorla 1 circulation dynamics, In- 
PartiS. 8 ? 8008 ' and higher-frequency variability. 
to5JS}?® n ln nsldwork will be required. QuelMoa- 
Mn.nhr Uda a Ph,D - 0r equivalent in physical ocean- 
enc^taH^ fleophyslcal ITirid dynamics and experi- 
Uin wl5 8 “ nalyala of oceanographic time series. 
Shin r« a ^! Ppol,1lmen, w * 11 be ,or 2 years, with a pos- 
“hi* “I availability of funds. 8* 
s lZSy* 18 a™* negotiable, based upon quall- 
rsfsren«- PP * CflntB 8hould 8Bnd ^e names of three 
H WbJk ' 8 L MumB - and publication Bst lo Robert 
l 'P Bpflrtment °* Marine Science and En- 

BSKSgE 5023, Nc S,B,B UniVB^8lty ■ 


Po«^.!IL? C8B^Ofl^ ■P h • , '■ A grant-supported, 
or reBearch associate position Is avail- 
bottom and/0r experimental work on 

teyer and turbulence on the strait, 
StiSKSS" PtoMsses. A Ph.D. la required, 
before lS?i wllh names of three referees, 
merit ol nJL ‘ 931 t0 Dr - D®rid Huntley, Depart- 
fax, Nov«S )flraphy ' Da, twusle UnlvereHy, Han- 
8 Sco “a. Canada, B3H 4J1. 


SSS^ 1 - The Geology Department at the 
^talarw u 8tefn t-ouWona in Lafayette, ' 

aaarctow)!®, appHcationa for an anticipated re- 
1688 wflt 0pB H ,n O ,n fleophyslcs. Responslbti- 

saSSSs^aar. 

bate acquigftto! 8mfllar vHlh expioretlon seismic : 
Pb-D. or MBa^, P, ^ S8a,n9 ’ and Interpretation. The. 

roc°nw5& 8 *? 0t 8 r8tUfTie ' three iettera of ; J 
** °r.QaryL w other P®ftlrwnt materials . ; 
5%'tf sifiHSS ®«^y Departm'ant, UnF;. ; 
70504 . 7? TO ® 8l Btn.LoUlpfBrte, Lafayette, LA •• • 


S5 ^. N u #W 8run,w, °k. The Department of 
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July 1 . 1981 at ssslslant professor or higher level. 
Tn8 successful applicant will be expected to teach 
both undergraduates and graduates bb well as car- 
rying out research and auparvlslng graduate slu- 
□0ni8. 

ApplicaMons will be accepted In u» faiiowlno 
Helds: geochemistry of ore bodias, exploration, envi- 
ronmental or soil geochemistry, brims deformation 
rock mechanics or site engineering. 

Applicants should have a Ph.D. and preferably 
post doctoral experience. Applications Including a 
curriculum vitae end names of three referees should 
be sent to P. F. Williams, Chairman, Department ol 
Geology, University of New Brunswick, Fredericton 
N.B.E3B6A3. 


Battelle, Paeffio Northwest Laboralo- 
rlea. Applications are InvltBd for a postdoctoral po- 
sition to geophysics with emphasis on middle o; up- 
per atmospheric research at the Battelle Observa- 
tory In Richland, Washington. Stipend will be 
$18,000 Initially; the position offers the possibility of 
a permanent research position at the end ol the 
postdoctoral appototmenL Address inquiries lo 
R. A. Stokes, Battelle Observatory. Battelle. PadHc 
Northwest Laboratories, P.O. Box 999, Richland 
WA 99352. 


Northern Arisons University. Tenure track 
position in the department of physics. Pressnily 
planning early Implementation of a masters degree 
program in atmospheric science. Candidate expect- 
ed to contribute to research program. Teaching 
may be In undergraduate physics program as wall 
bb atmospheric science. Assistant or associate pro- 
fessor level. W. R. Willis. Box 6010. Northern Art- 
zona University. Flagstaff, A Z 8601 i. 


Faculty Position In Physical Oeoanogro- 
Phy. ThB Department of Marine, Earth and Atmo- 
spheric Sctences at North Carolina Slate Univeralty 
Invites applications lor a nine-month, herd money, 
tenure track position at Ihe assistant or associate 
professor level lor a physical oceanographer, spe- 
cializing in the numerical modeling of oceanic 
llows. 

Applicants should have a Btrong background in 
geophysical fluid mechanics and lira abilities to de- 
velop a funded research program and graduate lev- 
el courses. Presently funded areas at NCSU in- 
clude estuarine, coastal and deep-water oceanog- 
raphy. 

Send curriculum vitae and the names of three 
references by March 31. 19B1 to Professor G S 
Janowltz, Chairman, Search Committee In Physical 
Oceanography. Department of Marine. Earih and 
Atmospheric Sciences. North Caroline State Uni- 
versity. P.O. Box 5068, Raleigh, NC 27650. 

North Carolina State University Is an equal op- 
portunlly/alflrmative action employer. 


Sediment Tranaport/QeoloBlcal Oceanog- 
raphy, North Carolina State University. A 

tenure track position Is available to Ihe Department of 
Marine. Earih and AlntObphunc Sciences at the level 
of assistant or associate professor. Applicants 
should have a thorough understanding of sediment 
transport, and a general background In geological 
oceanography. A Ph.D. is required. The candidate 
will be Bxpectsd to strengthen the graduate teaching 
and research programs. The applicant's research 
Interests can be theoretical, experimental, or obser- 
vational, but must Involve quantitative examination ol 
marine sediment transport. Applicants should for- 
ward a resume. Including a list ol courses taken/ 
taught, and the names of at teaBt three references to 
Dr. Charles A. Nittrouer, Chairman. Search Commit- 
tee. P.O. Box 5088, NC Slate University. Raleigh, 
NC. 27850. Application materials should be sent by 
March 31. 1981. 

North Carolina State University Is an equal oppor- 
tunlty/afflrmatlve action employer. 


Faculty Appointment/Colorado State Uni- 
versity. The Department ot Earth Resources, 
Colorado Slate University Invites applications tor a 
tenure track appointment with emphasis on active re- 
search experience In remote sensing, and an interest 
In teaching graduate and undergraduate students 
beginning September 1981. The candidate Is ex- 
pected to have a Ph.D. degree In geology, watershed 
sciences or in a related Raid and Ib expected lo de- 
velop and maintain a vigorous research program with 
special emphasis on thB application of state-of-the- 
art remote sensing techniques to the Investigation ol 
natural resource phenomena- Tho candidate Is ex- 
pected to teach undergraduate and graduate 
courses In the application of remote sensing to natu- 
ral resources. 

Rark and salary are open and dependent on expe- 
rience and qualifications of tire applicant, 

AppBcante are Invied to submit curriculum vitae, 
three tettBrs of reference and a letter describing re- 
search and teaching Interests to Dr. H, 3. Boiyiw, De- 
partment of Earth Resources. Cotorado State Uni- 
versity, Fort CollInB. Colorado 805231(303) 491- 
5298, 

Deadline for receipt of applications Is April 16, 
1981, 

CSU Is an EOE/AA. E.O. Office: 314 Student Sarv. 
Bldg. 


Faoulty PoaRien/Syneptfe Meteorology. The 

University of Maryland Invitee sppfcaitons I from 
qua! fled scientists for a lenure. Ira* faculty position 
at the assistant or associate professor level, com- 
riwnctog fall 1981. Candidates mufll have a Ph.D. 

In meteorology or related areas and have an area 
of specialization In synoptic end dynamic meteoroi- . 
ogy. Teaching experience ,1s desirable The suc- 
cessful candidate wll be sxpertedto teMhprfow- 
lly graduate level .coiireeB in synoptic metsorotogy 
and carry, on an active, research program. 8 alary , 
will be commensUrali) with quallfkations and expe? _■ 

^WbpplIcehteshoJd send.omlctilum vltee, a - 
brief Btpteme'nt of research interests anji^mesv, 

addresses and telephone nuntbers of (hro protest , 

stonShSerances tex I 

Chalrrpqn, 

of Maryland, 


Director! Meteorology Division, Air Force 
Qoophyeloe Laboratory. Air Force Geophys- 
Ica Laboratory invites applications for the position 
of Director ol tire Meteorology Division located a| 
Hanscom Air Force Base. Massachusetts. The Divi- 
sion is responsible for Air Force research and de- 
velopment In meleorofogy, atmospheric physics, re- 
mote and direct sensing technology, climatology, 
and relative technotogfes. The division director pro- 
vides overall direction to an R&D program which 
employs over 80 people and covers a broad range 
of In-house and contractual actenllflc investigation. 
A candidate should have a record of distinguished 
achievement In metearotogy/atmospherlc physics 
as a research scientist and manager of a substan- 
tial RSD unit. This position is Air Force 8enlor Ex- 
ecutive Service wllh a salary range of $52,247 to 
$57,873. subject to current $50.1 12 celling. For an 
application package, call collect: Hobart Ellsrin. 
(817) 881-2898. To ba considered, applications 
must be relumed by 30 April 1981. 

Equal employment opportunity employer. 


Senior Hydrogeologist. Fred C. Hart Associ- 
ates, an environmental consulting firm, Ib providing 
technical assistance to the U.S. Environmental Pro- 
tection Agency ln.lhelr efforts lo discover and tdan- 
lify hazardous waste sites, evaluate thalr impacts 
and design site dean-up measures. 

An opening extols for the position of senior hy- 
drogeologlst In our Newark, N.J. office. The suc- 
cessful candidate will have Held and management 
experience In groundwater contamination and will 
be responsible for developing monitoring programs 
and alternative solutions to contamination prob- 
lems. 

Candidates should possess an M.S. degree wilh 
five years Held experience In hydrogeology, or B.S. 
degree and seven years field experience in ground- 
water conlamlnation studios. Ploase forward resu- 
me lo: Fred C. Hart Associates, Inc. 1 55 Washing- 
ton Street. Newark. N.J. 07102. All: Amelia J. Jan- 
Ibz. 


Research Associate. Position available July i 
for new Ph.D. scientist in climatology-glaciology. 
Work involves research In Ice-climate synoptic In- 
teractions based on analysis ol satellite imagery 
and digital data (Nimbus and DMSP systems) of cli- 
matological and cryosphartc parameters using mul- 
tivariate statistical techniques. Research Is per- 
formed in a cooperative university/govemment lab- 
oratory employing scientists engaged In 
interdisciplinary work rotated to the environment. 

Position requires experience In analysis and dis- 
play at remote sensing data and In data process- 
ing; demonstrated ability to write scientific reports: 
background ol gtacloioglcaFmeteorologlcal Held re- 
search to polar areas; experience In Interpretation 
of snow edver. sea Ice, and cloud condltlona Irom 
visible, IR, and ESMR microwave Imagery and digi- 
tal data; experience with multivariate statistical 
analysis techniques, especially as applied to mete- 
orological or refatBd data; experience In FORTRAN 
programming In a CDC Kronos or NOS operating 
environment; and research experience in synoptic 
climatology and toe-dlmste Interactions. 

Salary approximately $i7.000/yeaf. Applications 
including vitae and three references should be ad- 
dressed to Dr. R. G. Barry. CIRES, Campus Box 
449. University of Colorado. Boulder, CO 80309. 

The Univeralty ol Colorado Is an equal opportunl- 
ty/afflrmatlve action employer. 


Chemical Ooeanegrspher. Research associ- 
ate, M.S., marine organic gBOchBmtelry and Its re- 
lation to ocean productivity. Cooperative Institute ol 
Marine and Atmospheric Sciences, University of Mi- 
ami and National Oceanic and Atmospheric Admin- 
istration, contact Chairman Soarch Committee. 

D. K. Atwood, NOAA/AOML, 15 Rlckenbacker 
Causeway, Miami, FL 33149. 


Lunar Curatorial Laboratory! Manager. 

Northrop Services, Inc. has operated and main- 
tained Uie NASA Lunar Curatorial Laboratory at the 
Johnson Space Center, Houston, Texas since Its 
inception. Ws are now searching lor a manager 
candidate with a Ph D. In geology or geochemistry, 
evidence ol administrative skills and a record of 
publication In the study of lunnr samples and/or 
meteorite investigations. Position involves Ihe su- 
pervision of 38 technical, scientific and doricat em- 
ployees. Interested persons should send resume. 
Including publications and references to W. 8. Kurz, 
Manager ol Personnel Services, Northrop Services. 
Inc.. P.O. Box 34418. Houston, TX 77034. 

NSI is an equsl opportunlty/aflirramiive action em- 
ployer. 


COURSES 

Flood, Prediction*! and Forooastlng. 


Von Braun Post-Doctoral Fellowship In 
Spaoo Physloa/Unlveralty ol Alabama In 
Huntsville. Appointment effective September 
1981 in a tenure Pack assistant professorship with 
reduced teaching load dunng too first two years. Re- 
search specialty In astrophysics, planetary science 
or solar torreslrial physics. Research support avail- 
able from UAH. NASA and Redstono Arson a I Salary 
competitive. RscBnl Ph.D.s are invited losend re- 
sume. research plans and names of four references. 
Apply to. Von Braun Fellowship Committee, Office ol 
Academic Affairs, University of Alabama in Hunts- 
ville. AL 35899 

Equal opportunity in education and employment. 


June 29 to July 3. 1981. The objective re to pre- 
sent various methods for floods by well known lec- 
turers. Physical understanding will be emphasized. 
Lecture notes are specifically written for this 
course. Contact H. W. Shon, Courso Director. ERC. 
Colorado Stale University. Fort Collins, CO 80523. 
USA. Telephone (303) 491-8552; TWX 910 930- 
9000 ENGR CSU FTCN. 


SERVICES 


Pick Hammer. Two or more orders tor SIS 00 
per hammer includes your lettering in 3 --,e-mch char- 
acters branded in ths leather handle and aheath 
($20.00 for one hammer + sheath) Write or call tor 
order form: Western Heritage. 101 S Washington 
St., Hinsdale. IL 60521. Telephone (312) 964-5228 


RESEARCH POSITION 


THE INSTITUTE OF GEOPHYSICS AND 
PLANETARY PHYSICS 
and 

THE SCRIPPS INSTITUTION OF 
OCEANOGRAPHY 
UNIVERSITY OF CALIFORNIA 


The Institute of Geophysics and Planetary Physics and the Ocean 
Research Division of Scrlpps Institution of Oceanography are con- 
sidering an appointment In the research series to join In research 
on electrical conductivity of the ocean floor with special emphasis 
on active source methods. 


The successful applicant (Ph.D. or equivalent) will design and im- 
plement experiments at sea, carry out theoretical analyses of elec- 
tromagnetic propagation and interpretation of observations. Quali- 
fied candidates should have experience In related theoretical and 
experimental work. Seagoing experience and broad familiarity with 
geophysics are desirable. 


Salary will be in the range of $21,600-$44,000, depending on 
experience. 


Applications with supporting data and references should be sent by 
June 1,1981 to 


fl. E Davis 
Chairman 

Ocean Research Division (E) A-020 
Scrlpps Institution of Oceanography 
La Jolla, CA 92093 


The University of California, San Diego, is ah equal opportunity/' 
affirmative action employer. - ; 
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Meetings 


One Year After Mount St. Helens 


A coll for imperii h>t:> hum Issued for a symposium on 
Ihn pfiysi'.iii and tiocial iinpuctr. a I Ifiu Mount Hr Helens 
umpliuns. Tnchitical sessions will ho hold on May 1 B, I 
year nller iho lirnt major blast. A preliminary program is 
scheduled lor May I V. The symposium, to be held al the 
Eastern Washington Universlly in Cheney. Washington, 
may be continued through May 19. depending on response 
to ihe announcement. 

Tochnical sessions will he split inlo those covering phys- 
ical science and environment and those on (ho psychologi- 
cal, social, and economic aspects of ihe eruption, included 
will be discussions of agriculture and soils, hydrology and 
w«ner quality, wildlife and insects, remote sensing, the Im- 
port on school systems and students, the economic Im- 
pact. marketing ot eruption souvenirs, and the federal role 
in disaster assistance. 

Deadline for receipt of o no-pago abstracts Is March 20. 
Special arrangements needed for presentation of papers 
should be listed on a second page. Send abstracts, inquir- 
ies. and requests for registration forms to Michael M. Fol- 
som, Symposium Coordinator for Physical Science and Ihe 
Environment. Department of Geography and Anthropology. 
Eastern Washington University. Choney, WA 99004. x>. 


Hotine Symposium on Geodesy 


Tho Eighth Holino Symposium on Mathematical Geodesy 
will be hold Septomber 7-9 in Como, Italy, undor the aus- 
pices of (he IntetiuLional Association of Geodesy. 

Those intorestod in allending should immediately contacl 
F. Sansd, institute dl Topograflo, Fotogrammeirla e Geofi- 
slca. Piazza Leonardo da Vince, 32, 20133 Milano, Italy. 


FUTURE AGU MEETINGS 


Chapman Conferences 

Spatial Variability In Hydrologic Modeling 
July 21-23, 1981. Colorado Slate University, 
Fort Collins, Colorado 


Generation of the Oceanic Lithosphere 
April 6-10, 1981. Airlie House, Warrenlon, Vir- 
ginia 


1981 Midwest Meeting 

September 17-18, 1981. Radisson Hotel, Minne- 
apolis. Minnesota 


1981 Paetflo Northwest Meeting 

September 17-18, 1981. Central Washington Uni- 
versity. Ellensburg, Washington 


AOU Oceanography Sectlon/ASLO (Ameri- 
can Society of Umnologfsti and Oceanog- 
raphers) Meeting 

February 16-19, 1982. SI. Anthony Hotel, El Tropl- 
cano Hotel, Gunter Hotel. San Antonio. Texas 


Fait Meetings 

December 7—11, 1981, San Francisco 
December 6-10, 19B2, San Fiancisco 
December 5-9. 1983, San Francisco 


Spring Maatlngs 

May 25-29. 1981, Baltimore 
May 3l^June 4. 1982. Philadelphia 


Chapman Conference on Spatial 
Variability in Hydrologic 
Modeling 


July 21 - 23.1981 

Colorado Stain University, Fort Collins 


Purpose: Th»* ronfemnnu will provide a fnrum 
where •Mirtim* .md Knnimlwntw hydrologists, soil 
sr.U'iitKls. nnd iipplii’d Midi stir fans ran discuss nrou- 
tiw-mkH npiirtMiJirs in (fen ling with spatial 
v. iriutiilily nf calchinant surfiini mul subsurface prmi- 
erlbis in n ilistribuli-d nuuMing cunlnxl. 

(aill for Pspi*rs: Publishud in Itamubur IB. l DUO. 
Emu. Iiu hides iirugruni topics pin mu d Atalruct 
iliMtlltiiii: Muy 1 5. IliRl. 

Convenors: IJ. A. lVnuIhlwf urn) I M. MorekSey- 
Unix. 

Student Travel: Some travel money will be a vail- 
aMn to students. To apply, write to AOU. giving your 
educational bar. ground and your advisor’s nuno. 
Brinfly explain Ihn reasons you wish to attend. 

For further informal ion. call or mile Membm- Pro- 
grams Division. American Geophysical Union. 2000 
Florida Avenua. N.W.. Washington. D.C. 20009 llole- 
phone: 202MB2-8903). . ... 


Geodesy in Africa 


Tho Socond Symposium on Geodesy In Africa will be held 
at tho Kenyalfa Conference Centro in Nairobi, Kenya. No- 
vember 9-20. The symposium is sponsored by the Interna- 
tional Association of Geodesy, in collaboration with the 
IUGG Local Commlltee of Kenya, the IUGG Committee on 
Advice lo Developing Countries, end the African Associ- 
ation of Cartography. 

Theme of Ihe symposium Is ‘Geodesy in Africa in the 
1980‘s.' R. Oluwole Coker, president of the Commission for 
Geodesy In Africa, is the convenor. 

Requests to contribute reports and papers and for registra- 
tion forms and general information should be directed to R. 
Omandi, Survey of Kenya, P.O. Box 30046, Nairobi. Ke- 
nya. or to Coker, Kentlng Alrica Resource Service, 53 Law- 
son Street, P.O. Box 1658, Lagos, Nigeria. $ 


AGU 

Congressional Science Fellowship 


The individual selected will spend a year on the staff of a 
congressional committee ora House or Senate member, 
advising on a wide range of scientific issues as they pertain 
lo public policy questions. 

Prospective applicants should have abroad background 
in science, he articulate, literate, flexible, and able to work 
well with people from diverse professional backgrounds. 
Prior experience in public policy is not necessary, al- 
though such experience and/or a demonstrable interest In 
applying science lo the solution of public problems is de- 
sirable. 

The fellowship carries with It a stipend of up to $25,000 
plus travel allowances. 

Interested candidates should submit a letter of intent, a 
curriculum vitae, and three letters of recommendation to 
AGU. For further details, write Member Programs Divi- 
sion, Congressional Fellowship Program, American Geo- 
physical Union, 2000 Florida Avenue, N.W., Washington, 
D.C.200W. 

Deadline: March 31, 1981. 


For your 


AGU 

Annual Meeting 
flight 


reservations 

YOUR TOLL-FREE 
"HOT LINE" NUMBER 

800 - 323-0639 


(In III. 312-569-3375) 
limited discounted seals available 


avoid fare Increases call for details 

Arrangements have been made with United Alr- 
for a United Specialist to assist you with your 
night reseivatlons when you phone the above 
jumber. Call Monday through Friday, 8:30 a.m. lo 
V. P- m lor this special convention service, 


AGU CHAPMAN CONFERENCE 
Generation of the 
Oceanic Lithosphere 

April 6-10, 1981 Airlie House, Warrenton, 
Virginia 

(Convenors: D. C. Presmll, A. L. Hales, 
anti F. A. Frey 


Sessions planned to date: 

P) Trace elements and isotopes 

3 Experimental petrology . 

; . 


Acoustic Emissions and Microseismlcity 


A special conference on Acoustic Emlsslon/Mtoossta* 
Activity in Geologic Structures and Materials will be held 
October 5-7 at The Pennsylvania State University The 
conference is sponsored by the Rock Mechanics' Laborato- 
ry oi the university’s Department of Mineral Engineerim 
The conference will consider the application of acoustic 
emlssion/mlcroselsmic techniques to a range of field and 
laboratory problems in general geomechanics. Including 
stability evaluation of underground gas storage reservoirs, 
solution-mined caverns, earth-filled dams and tunnels, stra- 
ta control in coal and hard-rock mines, earthquake me- 
chanics, and fundamental behavior of geologic materials 
For additional Information, contact H. Reginald Hardy 
Jr., Director, Rock Mechanics Laboratory, Room 117, fin. 
eral Sciences Building, The Pennsylvania State University 
University Park, Pennsylvania 1 6802. ® '' 


Hydrology Day In Fort Collln9 


The AGU Front Range Branch has Issued a call lor pa- 
pers for Its Hydrology Day, scheduled for April 23 at Cob 
rado State University in Fort Collins. 

Hydrologists and hydrology students Interested In pre- 
senting a paper should send an original plus two coplea oi 
a one-page double-spaced typed sheet that lists authors 
names, affiliation, address, telephone number, title of pa- 
per, and a brief (roughly one-half page) abstract to H.J. 
Morel-Seytoux, Vice Chairman, AGU Front Range Brandi, 
A305, Engineering Research Center, Colorado State Uni- 
versity, Fort Collins, Colo. 80523, The meeting planners 
afeo recommend that potential contributors call Morel-Sey- 
toux at (303) 491-8549. 

Deadline for acceptance of abstracts or telephone calls Is 
March 13. Papers missing the deadline will be scheduled 
tor presentation but will not be Included In the program. 

There Is no registration fee for students and AQU Front 
Range members. A nominal registration fee may be 
charged to others. Additional questions should be directed 
to the vice chairman. 

A prize will be awarded by the Front Range Branch to 
the best student paper In each of three categories: under- 
graduate, masters, and Ph.D. candidates. ® 


New Listings 


The complete Geophysical Year last appeared In Ihe Feb. 10 
EOS. 

Boldface type Indicates meetings sponsored or cosponsored by 
AGU. 


1981 


Apr. 14-16 National Water Conservation Conference- 
Publlcly Supplied Potable Water, Denver, Colo. Sponsor, 
EPA. (National Water Conservation Conference, c/o w 
vlro Control, Inc., P.O. Box 827, Rockville, MD 20851-1 
May 11-13 Annual Meeting, Canadian Geophysical 
Union, Calgary, Alberta, Canada. (P. J. Savag®. Pej’ 
Canadian Petroleum Ltd., P.O. Box 2850, Calgary, 
ta, Canada T2P 2S5.) 

May 1 1-16 1 981 Seminar on Tropical Cyclone Hy« 
Miami, Fla, Sponsors, WMO, NOAA. (Allen F. Flanfl^ 
National Weather Service, 8060 13th St., floom50ft» 
ver Spring, MD 20910.) „ 

July 21-23 Chapman Conference on 
ability In Hydrologic Modeling, Fort Cote «»■ 
(Meetings, AGU, 2000 Florida Ave., N.W., Washing™ 1 - 
OC 20009.) . 

Aug. 24-29 Eighth Annual Meeting of the Europ®^. 
physical Society, Uppsala, Sweden. (C.-E. Lund.w® 
man Local Organizing Commlltee, Institute of Soja 
Physics. Uppsala University, Box 566, 22 Uppsala, » 
den.) 1 : 

Sept. 17-18 Midwest Meeting, Minneapolis. Minn, 
(meetings, AGU, 2000 Florida Ave., N-W., Wa»W«J_ 
DC 20009.) ’5 . , _ ,i 11 

Sept. 17-18 Pacific Norfthweat Regional 
Ellensburg, Wash. (Bob Bentley, PNAGU, Central . 
Ington University, P.O. Box 1000, Department 
gy, Ellensburg, WA 98920.) 4 

Oct. 11-15 51st Annual International MeetNj-ftJgter 
ety of Exploration Geophysicists, Los AngelPPr* , 
(William L. Baker, Technical Program 
Chevron Oil Field ResearcH Co., Box 448; 

90631.) ■ ■ 

Oct. 13-16 Division of Planetary Solenoes 
can Astronomical Society 'Annual Meeting,: 

Pa. (B. Hapke, Dept, of Geology arid 
321 Old Engineering Hall, University 

; burgVPA 15260.j - . ■. ; i ■ • ■ 


0* 14-46 , Third Surveying and MappIng^Coj 
the Pefroleuhn Industry; Banff,. Albert^i-0?n®' 


■ (7) 'Hvdrorhnrmof ^oiroieum inoustryj banir,.«iDei^iv^ss 

■ mSSSSm Uvity# me,flS0 ^tism, Canadian Petroleum Association. 

■ UdSSl 2S^,.n Petmlpum Aawclatton, 160 p, 633 S|^h-| 

istratjon and on *8“ ' JffW*. T?P 


at 
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Scripps Institution of Oceanography, A-012, La Jolla, CA 
92093.) 

Dec 18-19 Annual International Meeting of the Working 
Group on Mediterranean Ophlolltes, Florence, Italy. (Luigi 
Beccaluva, Istltuto dl Petrografla, Via Gramsci 9, 43100 
Parma, Italy.) 


Feb. 8-12 Third International Geodetic Sympo- 
sium on Satellite Doppler Positioning, Las 

Cruces, N. Mex. Sponsors, Defense Mapping Agency, 
National Ocean Survey, AGU. (Richard Peat, Defense 
Mapping Agency, Hydrographlc/T opographic Center, 
6500 Brooks Lane, N.W., Washington, DC 20315.) 

Feb. 16-19 AGU Oceanography Sectlon/ASLO 
(American Society of Llmnologists and Ocean- 
ographers) Meeting, San Antonio, Tex. (Meetings, 
AGU, 2000 Florida Ave., N.W., Washington, DC 2QQ08.) 
May 24-June 4 International Solar-Terrestrial Physics 
Symposium, Ottawa, Ontario, Canada. (Professor Liu, 
University of Illinois, Urbana, IL 61801.) 


May 24-June 4 24th Plenary Meeting of COSPAR Otta- 
wa, Ontario, Canada. (Dean Kastel, Space Sciences 
Board, National Academy of Sciences, 2101 Constitution 
Ave., N.W., Washington DC 20418.) 

May 31-June 4 AGU Spring Meeting, Philadelphia, 

Pa. (Meetings, AGU, 2000 Florida Ave., N.W., Washing- 
ton, DC 20009.) 

Aug. 15-21 Fourth International Symposium on Antarctic 
Earth Sciences, Ingle Farm, South Australia, Australia. 
Sponsors, Australian Academy of Science, Australian 
Academy ot Technological Sciences, International Union 
of Geological Sciences, Scientific Committee on Antarctic 
Research, Geological Society of Australia, Inc., Unlv. of 
Adelaide. (J. B. Jago, South Australian Institute ot Tech- 
nology, P.O. Box 1 , Ingle Farm, South Australia, Austra- 
lia 5098.) 

Aug. 15-22 International Meeting on Generation of Major 
Basalt Types, Reykjavik, Iceland. Sponsors, IAVCEI, 
IAGC, (Basalt Meeting, c/o G. E. Slgvaldason, Nordic 
Volcanological Institute, 101 Reykjavik, Iceland.) 

Aug. 22-28 1 1 th International Congress on Sedimentol- 


ogy, Hamilton, Ontario, Canada. Sponsor, IAS. (I AS Con- 
gress 1982, Department of Geology, McMaster Universi- 
ty, Hamilton, Ontario L8S 4M1 , Canada.) 

Aug. 23-27 Ninth Annual Mealing of the European Geo- 
physical Society, Leeds, United Kingdom. (C. R. Argent, 
EGS Secretary, The Royal Society, 8 Carlton House Ter- 
race, London SWIY, SAG, England.) 

Dec. 6-10 AQU Fall Meeting, San Francisco, Calif. 
(Meetings, AGU, 2000 Florida Ave., N.W., Washington, 
DC 20009.) 

1983 

Aug. 27 Symposium Commemorating the 100th Anniver- 
sary of the Mount Krakatau Eruption, Jakarta, Indonesia. 
Sponsor, Indonesian Institute of Sciences. (Didin Sastra- 
pradja, Deputy Chairman for Natural Sciences, LI Pi, JL, 
Teuku Chlk Ditiro 43, Jakarta, Indonesia.) 

Dac. 5-9 AOU Fall Meeting, San Francisco, Calif. 
(Meetings, AGU, 2000 Florida Ave., N.W., Washington, 
DC 20009.) 


GAP 


Geophysical Abstracts In Press (GAP) from 
several selected Journals are published as 
they are received. The abstracts are ordered 
numerically In accordance with a system used 
tor annual and cumulative Indexing of all AGU 
publications. Index terms are available upon 
requesi and are published occasionally In 
EOS. 

Copies of English translations of articles 
from AGU'a translation Journals are available 
either In unedited form at the time of their list- 
ing In EOS or In final printed form when a jour- 
nal Is published. The charge Is $2.00 per Rus- 
sian page. Send orders to AQU; payment 
must accompany order. 

Separates-Hndlvldual articles from AGU 
Journals— are available: $3.50 for the first ar- 
ticle in an order, $1 .00 lor each additional ar- 
ticle. Articles Irom Russian translation Jour- 
nals: $2.00 per printed page. Payment must 
accompany order. 


Particles and Fields — 
Ionosphere 


Sill iuoru 

UCQI-Mnn HUKUHENTS Of PARTICU PULSATION 
U FTLSAniC AUWJHA 

taAnv II. Tiu (Hiribir, IniclntB of Aaicaphyaica. 
'll I ml Imirth Council of Cun da, Ottawa, 

Ctaala XlA 0U|, Irian A. Uhalan and D.J. Hrfc»n 
iKtic-fcoraa aaaauranenta ara aada of tba par- 
llfla puliation cbaractarticlca In a pulaatlnj 
•arara. * train at a lavas 17-a pula at Iona vaa 
Cliarvad Ig alactron lntanaltlai at aaai|Iaa aa 
l«v aa 2 kaf and ai high aa SB UT. Durlni tke 
lUiatlou, ■ f«tor of 2 laeraaaa tn tha alaacron 
Jataaaltiaa at tha ta»-kav raa|a. and a far tor of 
I IB S lariatia U cha latanaUWa In tha 20-taV 
H ' 1 aaaanrad. Tlna-dalapa tn pulaatlooa 
h iw-taatn aUctrana ara obiarvadj chay tndt- 
«Jta tha anicea of part tela lojictlon to hi naar 
«• nuiteriai f Uoa. Tha alactron eoarty apacera 
«a*l*a ara charaecarlaad by b<lhar 
WBUIao taapaiaturaa thaa thalr puUaCMn-nlnl- 
“ *»»u»pirta. Tha fav-kaV aloctrona hava nor a 
u*FP«d dlatrihutlOBi at puliation alnina chan at 
louatleu wua. Tha anariaric olaetrana ara 
iottapie 1X tl , tlMt> ^ altltuda profllaa of 
“••taetrao flow, at vartoua anor|laa ara aia- 
“ •" atcanpt to Idantify eha poulbla 
. *<«> optical palaattog auroral atruc- 

‘ raund to k# "Wllar to thoaa aaao- 

roi«.i Vl " auroraa, Currant thaoraeteol 

dUcua.ad in llpht of tho 
_ 1 * - (Pulaatlnj aurora, partlcla pulaa- 
• BCkot^oma partlcla aoaouraaanta). 

J. Cwjhyi. to,., Jiui, Paper 1A02SI 

nr StIS! 1 !* or w^vtaios electric helm to 
F«^2R*" ,L “ TWH bill (A - S6-J 
roiporaiu! ,e ‘^"** 1 * ,dl ° Obiarvatory 

Obiervalorp, Watford, 
0,I8i > «"<» J- V. Evao. 

.acatlar obaarvatioaa of E- and 
i.r, * .. 11 ' ow,r Hllliiooa Hill (A ■ 16° J 
Hn r*! 1 * 1 : Bay 1976 to Novaobar 

lotarvali. Some 667 bimra of 
•tollald . thl * parted baa baan 

■lacttie lb * r ' t,,IoD polariaatton 

U a, 14 lB ^ M*=ettc aouLh and aagaat- 
»trt ,B ,a 10 dateroina 

tad tn l “ ® bl,fwed HoWb con be attribo- 
*r«Mi tn > ?L. p ? lelr * t ' lon #f auroral coovartioB 
him lacltudo of KiHatooo, thaoa data 

o( li„, iJi' ^ t# “Butrucl an analytical Mdel 
da* and >■ W^Monta having ■ tloa of 

dapoodooca I Maud, I960). T» julda 


tbe t ot erp rotation, naan roavaetton flojda vata 
alao contttuctad (or A = 60* , bV . 70* and 
71*, uilng data inhered batvean Hay 1978 and 
Drccobar 1978 fro* ■ aeparate aarlea of expail- 
naota lEv.na ot a), 1979, 19801. The reaulu 
aojgaai tbit, under quiet oagnatic ronditloni, 
there <■ no atgsl fleam peaot ration of ihe 
nagnotoaphartc alertrtc field to the (alttudu ot 
HllliUoDe at any tint of day uitpl paailbly lor 
the leutbuard coopopenl of the field at oigbi. 
During (ugaetirilly dloturbad period* ■ the 
lacrenoDtal field! obaarved over Hlllitone 
eihlblt all tha groaa rharacterlatici aaporlited 
with Conviction f la Ida aeon at hi ghat latitudes. 
The reiulia alio indicate an outward rotation 
of tha convection pattern oi about A boura In 
local tine in going iron quiet or oioderale 
condition! (Up '2*1 at A = 6S* to dlatuibed 
condition. fXp - 5) at A ■ 16*. Ilonolphere, 
elrctrlc flcldi, convection, aagneioapherel. 
J. Oooph)',. Has.. Blue, Paper 1A0237 


J5J0 lllgh-lau tula ienoaphorlc current! 

■ILOBAL DISTRIBUTIOH OF THE PEDERSEN AND Hull 
amxms and me electric potential pattern 
PUR IRC A HOPE RAT FLY UISTl'MEP PAT 
Y. braids TKyuto Singae Unl»ar,ltv, lj»l»««,- 
Hotoyaca, Xlla-ku. Ppoin 00). Japaol and 5.-1. 
Atiaofu 

The dlair I hue Ion of ilia Pierian and Hall 
current* and the electric potential r-nllum over 
tha aailrt polar riglcn la deteminad lor the 
Tlrat Itna bv uelng a COapulVT cod* davelupcd 
bv Fcioldo, Plclwond and Natauahlia iITJ'i. un 
tha ban a of nagnotlv Mold .|ni« okialnod I"* 
the IMS A leak a earl LI in ehjlii of ..karrval.'r lun 
J. iloorh«». Pos., Blue, Paper IA0IM 

SSJO dlgh-lat leudi tanoapharlc currmra 

CQItP ARISON OF P9 MODEL INC METHODS FOR THREt- 

DIKIHSIOMAL CUREEKT STETEJ19 

a. -I. Akaaofu (Caephyalcal Lnatttuta, Ualvaralty 
of Alaaka, Palrbanka, Alaaka 99701) 1. RaaUa 
and J. Xlaabath 

Thraa-dlMnoioaal currant ayarana In high 
latltvlta ara obralaad hr »wi infap*"4ant 
uathuda oa (ha baala of ■agnat 1c I laid don 
obtained froa the IMS Alalk* Mrtdlan chain of 
Dbaarvatortaa. In aptra o! tha totaUy 
dlffacanl prlnclplaa uaad, tha iw aachodi 
raiolt lo alollar larga-acalo dlatrlbutloDi of 
tha tonoapharlc eurraata and flald-at Ignad 
curraata, and tba eat (oared valuaa ara la 
reaeonabla agraeaenc with choaa ebaarvad "ore 
dlrantlj by radar and oacalUta tachniH'Jaa . 
Tima i gronnd-baaad aagoatlc flald racarda, 
cogatbar with an advanced coopuLar coda for 
aapa rating tha contribution rroa lonoapharlc and 
flald-al Ignad cur unt a, ara proaan to be a 
powerful Cool la atudytng tha aobirnra currant 
ayttan, pcovldlnt a conplata oat of Info mat Ion 
on chi global dlacrlbntlon of lonoapharlc 
current!, nleccrlc flalda end of (lald-allgnad 
curranta, aa wall aa tha coovactlon pattern. 
Thar a ora, however, anoa dtffarancai which ara 
■oatly intrloaic to each oechad. Thai, ara 
dUcoaatl (o detail. In taru of advantage! and 
dlaadvantagca of each aathod. 

J. fieophya. Res., Blue. Paper IA0228 


53*5 lonoepherle disturbance* 

TOE CURRENT COHVECrm W9TABILITT AS APPLIED TO 
THE AURORAL IOHOSPREHE 

P. t. Cbiturvedl (Serkoloy Raoaarch AaRociacea, 
Springfield, Virginia 221SO) and S. L. Oeeakov 
ua a* tend the prevtoue analyaie of the current 
convective Inal ability aa applied to the dlffuie 
auroral ilruatloo (Oeiakow and CbRC°tYRdl . «'•) 
to Inc led. lee inertial effect., inporrant at 
high altliudaai and to tbe coee lo which lone 
ara highly eol It atonal faon-*agn«lMd). a 
altuatisn which !■ reaUied •* R-ieglsn altl- 
tudea. In the inertial denafn tha InitabLllty 
growth rate, ara endurable to thoaa found In 
Cha coll la ton do>lnstad doaaln. thla axtendl 
tha applicability of the loatabllity proceed to 
high altUodaa. The relavenca ol tha loatabl- 
llty to the E-rag Ion la dlacueead. Finally, 
alactrod agnatic eFfacee, which can be la port ant 
for long wavelength., arc considered aid at* 
found to be anall in icnoapherle iltuidcDa. 
(Plaana Inacablllty. curranta. R rad I wit a, dl(- 
Cuaa oorora). 

j. Oaophya, Rea,, Blue, Papop U0183 
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4140 Kagtiadc mi elect lea l proport I *a 
A SELF- SIMILAR RMPfL FOR JEDWD-TAFY ROCk'S HUH 
AFPirCATIO.V TO TRt DIELECTRIC CM1TAT.T OF FUSED 
CLASS BEADS 

P.H. San IScbluDkerner-DolI laaoarch, P.O. Box 
107, Ridgefield, CT 04B77) C. Seal, and H. H. 

Cohan 

Ki develop a theory for dialacirlc rrapaiui oF 
vt tor- *■ curated recta beard on d realiitlc co-iel 
of tbr pore apaea. Tha abaaoca ot a parcolalioa 
tbreehold nanifett In Arcblo's law, poracaira, 
■lactron-Blcrographa, and ganaral throrlee ot t or- 
ration of darrlcal aadlnaoury rorka Indicates 
that (be pore epteaa within curb rocVa resale Intar- 
coonectad to vary lew valuea of tha porosity f. la 
tha alwplaat grower tc rodel For which the conduct- 
ing path* raaaln Interconnect ad, each grain la »°~ 
vlalottad to be coated with water- The dielectric 
rroa rant of tho aitaabiy of rater -coated grains la 
obtained by ■ irlf-conalatcnt rffutlva nadtw 
theory. In tba dc Unit, tbia glvaa Kaxwoll'e rolo- 
tlbo (or coodortlvlty <J of tho rock o ■ 2>jd7fl - 
t), whore le the conduce tvtty oT water. In 
order to Include tbe local anvlroaneotel wffecr* 
around a grain, a (air-alallac wodal la generated 
by invlalanlag that each rock grain Itealf it coil- 
id with a akin node or other canted aphacaii th* 
coating at each level coulata of other coatad 

apharwe. Tha Ml f c — Intat cowl eg dlnlaetrlc 
coal taut t* fi given In thle Mdel In ten* of 
thee of water ti and of rock t£, by |(tj - E If 
lei - tA'iHrh/VlT - ♦ for ipar leal parti* l«n. 

Tbla glvaa in the do Unit, o - For *«*- 

anbortcal "article*, rh* eiponent « In Archil ■ 
low a - OuV 1 io arMtor than >72 for tin plata- 
ltko grain* or cyllodata with axle parpmdiculnr 
to the aatarnal (laid and oaallar thaa >/l for 
plataa ot qlMilttl partlcla* *1111 ttli *M- 
allot to tha aitarnRl Hold. Artificial rock* 
with » wide raoga ef poronitlei wore aada froa 
llaoa baodi, II* praient dale on the glaia head 
rock, for do conductivity and th* dialect tic 
contact at 1.1 Ml- The date fellow tha conductiv- 
ity and tba dielectric ratfoniaa given by tho aelf- 
alallar nodal. Tha preiant (hoetv fatU to «*pl*ln 
tha eallolty ilpandonoe for c* at lower 
fr*4u*nnl*R- ....... 

Ceoplqralci, Vol. 46, Ho. S t 
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6|0> lody wryir 

aUMStfs nodnons la eeihic urrERPniAZiM 

I, 1, H, Kannatt (CTREE, VnlveraUF of Oolorado/HDAH, ■ 

Bowlder,' CO 10109) ' ' 

Ua«a propagation In a hnrlMnthUp ntrnglflad 
ntdira My ha cbaraclerlndd.hy the ntovnoka 
of tha wgwan. In ray theory iba trnvol-EUw . . 
onvne nrai paranatarlaod by tba ilowana . and 
tun daptndena* l* ttylojrdd In nodard nmtbeda or 1 
tap lpvaraLoM (Or trawal tlnu. ' Thn collate 
twmu of a atiMulo# atdlvm ooy aUo be 
rwreiantad aa a ouparpnlclon oT tylladflcal 
vi vaa of varying alovniaa. ThiA ragrertt* ration ■■ 
ieada to thin poaalbUity, of ptaaanting Iho ■ 
mhoai* of tha itratlflrarieo u a. alowot**'. 
eiaia' oep contain leg bolh t*evnl tloa and o^lltodc - 
lnforhatUo. Such an approach ragvlram coplowa . . 

good quality data but nf for* advent igna io hi Car- .' 

-MUiilbw .-tm In thli prairace of lotorol . -. 
varUtiph* nf a true ter a, ilewut oathndo cao, 

Orpkld* oonful fhTnrnatlon- . ' ' J; , V 

J, CMybyn. Rok.»,|wlrfoM» 1MW*. ; '. 
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Hh-.lf-FRE'Ji'ESCt fll.SU Vtir.rit IES: ROM: 

C | >!r’A( l I SO.9 FvR TOE WESTERS. CESTKAL, AND 
5‘UTK fa: I Fit; 

D. Valkwr I Hawaii lnntltuce of fieophya lea. 
Lhitaraltv o( Hawaii, 232S Correa PJ., 

Honolulu, Riaall 9e022> 

Mlgh-Frai'j(Dc> Ph.Sn valocltloa for earth- 
quakwa original Ing In Che lubduccfon aooan oF 
The Veil cm iaclfic a uggwet that ctir travel 
patha of t has* thorn a, recorded In cha rang* 
of If* to M', u< be il[tlllciml)F dlffarant 
Iroo thoaa of Pn.in phave* rrcardwd ac 
distance a !■■■ than 12* or graatar thaa >9*. 
Thla auggriitan la lopporlad by hlgh-frcuowncy 
To. So vulcciciai foe Intra-plata oarthguokaa Id 
tha central and South Pactflc- 
Caophya- h*a. Lott,* Paper U/3129 


6940 Trlnlc aourcon (cadicilaiu , lugnltuto, 
frrquiTiti ipailiux, apj^'a, and tlor 
dlocrlhutlonl 

TOE 1976 NOVTOBTO 2U, OAIATA, KERtO" EARTH0UAKE 
— A LAP'TE Sl.TLE *VFVr 
C. 9. Stcujtt, (Soloae logical Lat^rntery, 
Callft'rnla lnitlcuto of Technology, faaadasa. 
Caltr-mlo 91123) E. P. Chad and K. C. Krbally 
Tho rwroot Oawara, Mexico earthquake 1978 
Sawosfcor 29 (Hy ■ 7.4, Jt ■ 7.B, Iclmlc mntant, 

H “ 3.2 a IO 7 * dyne-cot, U of apiclal tataraac 
btcauae of lie locaclon within a pra-dicamlned 
aaianlc jap. Tha awat axclcad laag-pcriad 
r 110-200 itcl Bultlplo laylalnh and Low vmi 
which wore wcll-rornTdad by Rho V.’SSH. Than 
data along with f-raw f Irat-awtlun data aad 
P wavatoroo vvra uaad io conatralo tha oauice 
MChanloo, Tha ronulta Indicate on ohllqaa 
thrunc Mthnln cmiIiuh with aubductlcn of 
cha Cocon plalo to th* narthaaot bunaatk Xavtco 
(dip - 14°, atrlka - M «®u. roia * *5» a >i 
htaca thla imm lo fodaid of Che typo anticipa- 
ted by Ofitaka at al. fl97>>. a local network of 
otatlona, Inntallad In a Joiot UiLvoralt* of 
Mtxlee-Califotnlo >n«titute of tochooloRv 
pragroa, began oporotlno 3D dava prior lo lha 
■ttnahoek (feniAIoa <19 JJJ , HcKallw »c »1. (1910) 
aad Ponca at al, 4) forecbocke of 

Mgnltuda M J 3,8 war a racerdod by tho Ml work 
lo a period of 30 day. prior to iho Balaihack. 
Ihoao overt, ihw od lotiriRtloi apaclol and 
tleporil paciam, which cwlolnaca* in CM laic 
l.t dayo of Iho aw quanta with an apparent 
nlBrarlcc of iccivlty towirdc (ho opicanCar of 
Lha topandlog aatthqnaka. Thu patMrn ecu ho 
(n carp rat ad n a huildap of acraot or wliratioik 
of ocrooo iwirti o' faolt wn aopority- 
Hlth aupplaooocal otakUoc, tho noework cMtlnuod 


om roc ion until |2 bacaaber 197a (atngh u al. 
(1980)) bad provided good hypotoncrel c patrol 
for tha mm than 189 aftarabocko of oagnUuda 
1 M g 3.1. Tho area of chk afterahock ceae 
SeconOMd iron cheat ttnti ta 332) k* 2 
fBS tea by 61 lo], . tn aplto at the largo aft* or 
(M «WMC, p-wovoo for tha Oocaco rvni ladle a to 
M utraoaljr eloplo imk*, at Cbo period range , 
pf tfal-WHin loog-pariod oelaoagrapba; Tkla 
aldplUlty auggaeca that .tho P-wim wore 
geooratod by a IJwlcad pardon of tho ruptura 
ourfaqa, porttapa by Rbo hr* akin g at a hukc conn 
ap parity. Tbla raauLe way bo rurhhor-auppotted 
by tbe dl«crapao«» hetyoen tho Lorgor.outfaeo . 
.Ufcwo aoaaat copperad wrick that dlcaralnad Nm : 
body wave*, took uiapllcUy alio oppfgra to bo 1 
tho caaa far cbo 1963 ul 196S Mexican aortb- 
qiiahoa « (ho adtMOAC putdrb and waacam anM . 
of tba Odxaco ofcarihock nsl, tonpncElvoly 
(Chaal ot olV (I960)). ThLa type 'of body-wan..'' 
oto^llolty for a largo ouMoQtfoo xoqO eartb- 
puaka la an laps riant chart! carle etc of the 
■oda of acrato roloooo aVoek *«** aubAucctog 
place bouadakia*. (Oaxaca, Igitlco, enxlbqoaka, 
RilRidc gap.' fotaabooka. aftorabooho,. eourco 

S acowataia) . . *' 

, ORMhfti bi„ EM, hfor iumv 1 
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